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(57) The invention relates to hole drilling. The object of the invention is to improve operating 
parameters of a hole. Once a producing formation is stricken, the hole is tested. Then, service 
relief holes are drilled at a distance equaling the length of water-jet fractures. Then, caverns are 
developed and the formation is water-jetted. Further, a gravel mixture is pumped down after 
reducing pressure to the values providing absorption rate higher than the design yield during 
operation. 1 il. 

Description of the Invention 

The invention relates to the mining and may be used for constructing production and exploratory 
holes. 

A method has been proposed for construction of a filter hole comprising drilling a center hole 
and service holes. The center hole is reamed so that service holes are located around the 
periphery of a cavern. The developed cavern is filled with gravel via the service holes. 

However, according to this method it is difficult to increase the cavern to a substantial size 
without a hard roof due to possible collapse of the overlying rock, replacement of more 
permeable rock by less permeable rock in the operating interval and lack of respective tools for 
reaming to large diameters, etc. In addition, it is not practically possible to drill strictly vertical 
multiple holes. Therefore, the condition of positioning hole bottoms around the periphery of the 



cavern may be satisfied quite rarely, for example, by constructing water wells measuring 15-20 
m in depth. 

A method has been proposed for the construction of a hole to improve its operating parameters 
by hydraulic fracturing followed by injecting a filler into the fractures formed. As a rule, the 
method is used in fractured reservoirs. 

In sand formations, slightly cemented rock, however, the hydrofracturing is not efficient as it is 
not possible to wash channels and carry over small fractions to the artificial discharge zone. 
When a sand formation is exposed to the pressure differential, fractures do not form, but its 
structure (compaction, etc.) somewhat slightly changes. On the other hand, open channels similar 
to hydrofracturing-induced fractures may form in sand formations if filtration and discharge 
zones, to which the rock carried over from the channels may be removed, are available. 
Therefore, rather a process which is more properly called a formation water-jetting, but not 
hydrofracturing is suitable for slightly cemented rock. 

A method has been proposed for the construction a filter hole comprising the steps of striking a 
formation, lining it with a casing string, perforating and mechanically forming perforation 
tunnels or fractures, mounting a filter and precoating gravel with a complete absorption of a 
carrying fluid. This method guarantees a reliable filling of perforation tunnels of various 
configurations. 

Perforating, however, forms fragmented small fractions of the producing formation rock which 
need to be consolidated before gravel precoating, and this cannot be accomplished by using a 
conventional washing. The fragmented particles and sludge may be removed by pumping from 
the perforation tunnel, if filtration is provided from it. However, it is not possible to meet this 
condition due to an instantaneous collapse of the perforation tunnel during drawdown. 
Accordingly, when the recommended process is used, fragmented particles, sludge and 
colmatants (available in carrying fluid) will be irrecoverably carried to the formation in the 
process of gravel pumping-down with complete absorption of the carrying fluid. In the process 
of developing the hole, the precoated gravel pack which is selected in a respective manner 
prevents the cut-off rock, sludge and colmatants from removing. Therefore, application of the 
conventional process leads to contamination of the formation zone adjacent to perforation 
tunnels, mudding processes, increased imperfection of the hole and reduction in its operating 
parameters. 

The object of the invention is to improve operating parameters of the hole. 

In the prior art method that provides striking a producing formation, testing a hole, developing a 
cavern and pumping down a gravel mixture with complete absorption of the carrying fluid, the 
object set is accomplished by drilling service relief holes at a distance equaling the length of the 
water-jetted fractures, water jetting the formation by injecting the pressurized carrying fluid into 
it and causing absorption thereof, while the gravel mixture pumping starts after reducing the 
water-jet pressure to the values providing the rate of the carrying fluid absorption higher than the 
design yield during operation. 

The drawing shows a sectional view of a filter hole construction. 
The method is embodied as described hereinafter. 

A hole 1 is drilled and a casing string 3 is cemented down to a roof 2 of a producing formation 3. 
The formation is stricken and tested, a producing interval, a rock composition of the formation 



and its filtration and other parameters are determined. The length of fractures with a preset 
capacity of the pumping equipment is determined using the data on filtration properties of the 
formation subject to the pumping equipment capacity. The service relief holes 5 are drilled at a 
distance equaling the length of the water-jetted fractures 4. The hole 1 is reamed in the producing 
interval and a filtration string 6 is lowered. 

Water-jetting of the formation begins. For this purpose, a carrying fluid is injected into the 
producing interval. Pressure abruptly increases at the initial point of squeeze with the minimal 
rate of absorption. The rate of absorption increases with time, while squeeze pressure reduces 
and stabilizes. The specific rate of absorption is increased to the design specific operating yield 
and then gravel is injected into the fractures 4 formed by washing. Sludge, colmatants and small 
particles washed out from fractures 4 are washed out to service holes 5 and then carried up to the 
surface through flowing of wells 5 or by bailing, swabbing or pumping out them. After filling the 
formed fractures 4 with gravel, the hole I is completed and development begins. 

Example . In the process of exploration of underground water deposits coincided with dust sands 
occurring in the depth interval of 190-200 m, a center hole was drilled. After testing, the interval 
for filter placement and approximate filtration parameters of the formation were determined. As 
the available pump produced a pressure of 6.0 MPa, a length of the water-jet fracture through 
which a carrying fluid may be squeezed is within the range of 10-25 m. 

Two monitoring holes were drilled at a distance of 15 m from the hole and equipped with filters 
having perforations exceeding a medium sand 5-8-fold in the interval 190-200 m. 

Water was injected in the center hole. Initially, the pump forced and a pressure increased up to 
5.6 MPa. 8 minutes later, the monitoring holes started to flow and formation of water-jet 
channels commenced. The pressure gradually reduced, while injection rate increased. The 
channels were washed for 70 minutes, whereupon the specific injection rate reached 0.8 1/s per 
0.01 MPa of the overburden on formation. Sludge and fine sand particles carried out from the 
channels were carried up to the surface by a flowing stream via monitoring holes. 

Then the gravel which filled a formed cavern and water-jetted channels was injected in 
combination with the carrying fluid into the hole. Once the gravel filled the cavern, the injection 
pressure abruptly increased and injection was stopped. 

When the hole was developed, the yield exceeding the design one by 8% was obtained. 
Claims 

The method of constructing a filter hole comprising the steps of striking a producing formation, 
testing a hole, developing a cavern and pumping down a gravel mixture with complete 
absorption of a carrying fluid, characterized in that, to improve the operating parameters, service 
relief holes are drilled at a distance equaling the length of the water-jetted fractures, the 
formation is water jetted by injecting the pressurized carrying fluid into it and causing absorption 
thereof, while the gravel mixture pumping starts after reducing the water-jet pressure to the 
values providing the rate of the carrying fluid absorption higher than the design yield during 
operation. 
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(57) H3o6peTeHwe othocmtc* ic 6ypeHMW CKBa- 
jkwh. Ue/ib w3o6peTeHW» .- noBbtuieHwe 3kc- 
njiyaTauwoHHbix napaMBTpoB CKBaxwHW. 
floefle BCKpbrrvifi npoAYKTMBMoro nnacTa npo- 
m3boa«t onpo6oBaHne ckbbkmhw. 3areM 6y- 
p«T BcnoMoraienbHwe pa3rpy30MHbte 

CKB3XMHU H3 paCCTOHHVM, p3BHOM A*WH6 Tp8" 

ihmh rMApopd3MUBa. Roc/ie aroro paspa&aTu- 
aaiOT KaaepHbi m npon3BOA»T niApopa3MWB 
n/iacTa. FIotom 3a Kan w b3K>t rpaBwflHy© 
CMeCb nocJie CHM*eHw» Aaa/ieHWH ao 3Hase- 
HHfi, o6ecneMviBaioiunx pacxoA nornomeHwa 
6o/ibiue npoexTHoro Ae6nTa opt* aKcn/iyara- 

UMH. 1 Wl, 
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M3o6peTeHMe othocmtca k ropHOMy jae/iy 
m mo)K6t 6biTb ncno^t»30BaHO npw o6opyAOB3- 
hmm SKcnnyaTaMMOHHbix npa3BeAOMHwx cxaa- 

I43B8CTGH CnOC06 oSopyAOBaHMH <{)WIbT- 

poeort CKsaxMHu, 3aKAtOMai6uiMftcft b 6ypeHnw 
ueHTpa/ibHofl w BcnoMoraTe/ibHofl ckaawMH, 
UcHTpa/ibHyK) CKBa^cMHy pacuiiipfljqT TaicMM 
o6pa30M t MTpSbi BcnoMoraTejibHbie CKBaxwHw 
pacno/iara/iucb no nepw^epwn KaaepHw. Pa3- 
pa6oT3HHyK) KaeepHy aacundiOT rpaBMGM we- 
pe3 BcnoMorare/ibHwe CKBaa<wHW. 

OAHaKO cornacHo 3T0My cnoco6y yBe^w 
MMTb pa3Mep KasepHbi 6e3 Ha/mmia ycTOflsw- 
bow KpOB/ivi £0 cymetTpeHHux pa3wepoa 
cno>KHo BC/ieACTBwe B03MO»<Hor6 o6pyujeHw» 
Bbiuje/iewamwx nopOA. 3aMemeHMji 6onee 
npoHwuaeMbix nopOA b MHTepBa^e SKcn/iyaia- 
Umm Ha MeHee npoHMuaeMue,. OTcyrcTBWfl co- 

OTBeTCTByiOU4erO MHCTpyM6HTa A/ISI 

pacujupeHMJi ao 6o^biuiix AwaMerpoB m t\a. 
KppMe Toro, npo6ypt*Tb HecKO/ibKO CKBax<MH 

CTporO BepTMKd/lbHO npaKTMMeCKM H6B03M0>K" 

ho. FlosTOMy ycnoBvie pacno/ioxeHMfl 3a6oeB 
ckb3>kmh no nepw4>epwi/i k a b e p h w m oxgt 6biTb 
co6/iK>AeHO secbMa peAKO, HanpwMepnpw 
o6opyAOBaHnn boahux xo/iOAUeB my6nHOfl 
15-20 m. . ; . 

^laaecTen cnocoS o6opyAOBaHi4fl CKaa>Ki4- 
hw. xorAa c ue/ibio ynenmenm ee SKcnnyaTa- 
Mwohhux napaMeTpoB ocyujecTB/iflWT 
rnppopa3pbre c noc/ieAyiomeft 3axaHkofl b 06- 
pa30BaHHwe TpemwHb! HanohHWTe/is. Cnoco5 

npMMBHfllOT, K3K npaBtfJlO, B Tp6UWH0B3TbJX 

KO/inexTopax. 

OAHaKO b necsaHbix nnacfax, c/ia6ocite- 
MeHTMpoBaHHwx nopoAax rHAPopa3pbm He 
AaeT no/ioxHTenbHbix pe3ynbTaT0B no npwMu- 

He OTCyTCTBMfl B03M0>KH0CTM npOMUBKM K8H3- 
/108 M BUHOC3 MenKMX (JjpaKUMVI B 3ony 

vtcicyccTBeHHOft pa3rpy3Kw. npw npM/ioxceHWii 
nepenaAa A3B/ieH>i* Ha niecMaHbift nnacT Tpe- 
immh He o6pa3yeTCfl, a To^bKo HecKOiibxo mg- 
HseTcq ero CTpyxTypa (yn/ioTH8Hwe ti t.a.)* C 
APyofl CTopoHW, b necH3Hux nnacTax bo3- 
mojkho o6pa30BaHne otkpwtsix Kana^os, no* 
ao6hwx TpeiAUHaM rvtApopa3pwBa b cnynae 
Hanmux ^unbTpauuM m sohu paarpyaxw, KyAd 
MoweryAa/iATbcn BUHeceHHaa 113 KaHd/iOB no? 

pOA3. T3KMM o6pd30M, AAA C/ia60ClJ.eMeHTM- r 

poeaHHbix nopoA B03Mox<eH He rnAPopa3pua, 
a npouecc, KOTopuft 6ojiee npasM/ibHO Ha3H- 
BaTb rMAPopa3MUBOM nyiacTa. 

M3BecTeH cnoco6 o6opyAOB3HHfl <$>w/tbT- 

pOBOft CKBa^KVtHbt, 3aK/lK>HaK)mnPiC« BO BCKpbJ- 

tmm n/iacTa, 3aKpen/ieHww ero o6c3aho& 
Ko/iOKHOft, nep<t>opai4Mii v\ o6pa30BaHMn Mexa- 
HimecKMM nyieM nep<t>opauMOHHux KaHaiiOB 
m/im TpeuiMH, ycTanoBKe <(>n/ibTpa m naMWBxe 
rpaewH npn np^HOM nor/ioiueHww >kmakoctm- 



HOCMTefl*. Yica3aHHbi^ cnoco6 rapaHTwpyeT 
H8Ae>KHoe 3ano/iHeHwe nep(J)opamiOHHbix xa- 
Ha/)OB paa^imHOA KOH^wrypauHM. 

OAHaKO a npouecce nep(J>opauwM oBpaay- 

5 »OTCfl o6noMOMHue Me/iKne (fcpaKuuu nopoAM 
npoAyxTMBHoro n/iacTa, KOTopwe Heo6xoAHMO 
ycw/iwTb nepeA HaMUBOM rpaBUia.' o6wmho« 
npoMbiBKofi 3to CAe/iaTb He yAaeTCfl. YAa/iMTb 
06/iOMOMHbie MacTMuw m iu/iaM mo)kho npw OT- 

10 xavxe M3 nep4>op3UnoHHoro xaHa/ia npw Ha/in- 

MMM <{)M)lbTpaUMM M3 HerO. 0AH3K0 BbinOnHHTb 
3TO YC/lOBWe HeB03MO>KHO no npUHMHB MTHO* 

bghhoto bSpyaienviq nep<t)opai;MOHHoro Hana- 
na npw AenpeccMM. b 3To«CBfi3M npvi peKO- 

15 MeHAyeMo^ TexHo/iorwn o6/iomomhug Mac- 
tuii^u, ui/iaM, xo/ibMaTaHTw (h 3xo a« mt*eca B 
xwAKocTM-HocnTe/ie) npw 3axaMKe rpaBwn npw 
h^hom nor/ioiueHMM >KMAKOCTM-HOCMTen» 6y: 
AYT 6e3B03BpaTHb aaHOCMThCfl b n/iacT. VAar 

20 /inTb bmoMOMHwe nopoAw, iu/iaM, 
KO/ibMaTaHTbi ne no3BO/ifleT npw ocsoeHMn 
CKBa>KMHbi HaMbnaa rpaBii^Han o6cwnKa, ko- 
Topafl noA6npaerc« cooTBeTCTByfotuwM o6pa- 
30M. TaxnM o6pa30M, npuiMeHeHwe w3BecTHort 

25 TexHonoriiM npuBOA^T k 3arpH3HeHwK> 6nmne- 
>Kameft k nep<J>opauMOHHbiM xaHa/iaM 30He 
n/iacTa, KO/ibMaTauwoHHbiM npoueccaM, nosu- 
ujeHWfo HecosepujeHCTBa cKBa>KMHbi w cHn>xe- 
hmk) ee SKcn/iyaTauMOHHwx napaMeTpoB. 

30 .Ue/ib M3o6peTeHwa - nOBbiojeHwe SKcnny- 
aTauMOHHbix napaMeTpoB CKBa>KkiHbi. 
' flocTaB/ieHHaa ue/ib AOCTwraercn TeM. mto 

. B M3BeCTHOM CflOCOSe. 3aKnK)M3K}U4eMCfl BO 

: BCKpbiTMn npOAyKTMBHoro nnacTa, onpo6oBa- 
35 hum cKBaKMHbu pa3pa6oTxe xaBepHbt w 3ajcas- 
Ke rpaBM^HOPi cmgcm npw no/iHOM nornou4eHMU 

. ^MAXOCTM-HOCMTenfl, H3 paCCTOflHHK, P3BHOM 

A^iwHe TpemiiH rviAPopaaMbiBa, ocymecTB/isK>T 
SypeHwe BcnoMoraTe/ibHbix pa3rpy30MHwx 
40 CKB3NWH, rMApopasMWB n/iacTa nyieM name- 
TaHw» b Hero xcwAKOCTn-HOcwTe/isi noA AaBne- 
hmgm vi Bbt30Ba ee nornomeHMfl, a 33K3MKy 
rpaBH^HO^ CMecw HannnaiOT noc/ie CHM)KeHMfl 

A3B^8HM« rMAP0p33MWBa AO 3H3M8Hllfi, 06eC- 

45 nesnBaiomux pacxoA nor/iomeHwa xcwakoctm- 
HOCMTe/iH, 6o^btue npoexTHoro Ae6wTa npw 
; 3KCn/iyaTai;MH. 

Ha MepTexce npeACTas*eHa cxeMa o6opy- 

AOB3HM51 (|)W1bTpbBO^ CKBd^KMHbt, p33pe3. 

50 Cnoco6 ocymecTB^flioT c^eAy»omMM 06- 

P330M. 

CKBaxuHy 1 6yp«T ti ueMenTupyioT ao 
kpoBAM 2 n po Ay kth bhoto n/^acia o6caAnoft 3 
KOAOHHoti. BcxpuBaiOT n/iad, npoBOA»T ero 

55 onpo6ofiaHMe; McnwTaHiie, onpeAe^«»OT npo- . 
AyKTWBHbifl MHTepBa/i, cocTaa nopOA nnacra. 

* ero <jMAbTpauwc>HHb!e v\ Apyrwe napaMeTpw. 

, Ha 0CHOB3HMH A3HHWX HO $M/1bTpaUMOKHbJM 

CB0MCTB3M nAacra c yneTOM moiuhoctm hbcoc- 
Horo o6opyAOBaHiifl onpeAe/iHK>T A^MHy Tpe- 
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mHH npn 38ABHHOfl moiuhoctm HacocHoro 
o6opyAOBaHMJi. Ha paccTonHHW, paaHOM Anw- 
He TpemwH 4 ruApopaaMwaa, 6yp«T BcnoMora- 
TeribHue padrpyaosHbie CKBaacviHbi 5. 

CKBflXCMHy 1fi npOAYKTMBHOM MHT6p8a/16 p3C" 
UJUpHIOT M 060pyAyK>T 4>M/lbTpOBOM KO/lOHHOft 

6. 

HdHUIHdIOT ocyiuecTBAHTb rv»APopa3MbiB 
roiacra, fln« atoro b npoAyKTMBHuft MHTepaa/i 
HameTaiOT 3KMA<ocTb-MOC«4Te/ib. flaBAeHue b 
HaManbHfeifi MOMeHT npoAaaxw peaxo B03pa- 
CTaeT npn MMHMMyMe pacxoAa nor/iomeHwi. 
Co speMeHeM pacxoA nor/iomeHH* yee/mMM- 
BaeTCfl, a j&sneHwe npoABBKw yMeHbiuaeTca w 
cra6vinw3i4pyeTC». YAeAbHuB pacxoA nor/io- 
meHMfl aoboa«t ao npoeKTHoro yAeAbHoro 
3KcnnyaTauMOHHoro.Ae5wTa, nocne Mero h3mm- 
HaioT ocyu4ecTB/iflTb 3axanxy b o6pa30BaHHwe 
nppMbJBxofl TpemviHbi 4 rpaBwa. BbiMUTuft H3 
rpemnH 4 liinaM, xon bMaTa htm , wienme wacTM- 
uu BWMbiBaiOTCfl bo BcnoMoraTenbHbie cxsa- 
)KviHbi 5; OTKyAa BUHOCflTCR Ha nosepxHOCTb 3a 

CMGT (})OHT3HMpOB3HWfl CKB3>KMH 5t /lM60.nyT6M 
MX )Ke/10HMpOBaHMfl, CBa6upOBaHVIfl, 0TX3MXM, 

nocne sanonHeHvw? o6pa30B3HHwx TpetuwH 4 
rpaBneM o6opyAOBaHwe cxBaaciiHbi 1 npexpa- 

IU3»0T W H3MHH310T OCBOeHMC 

n p m m e p. B npouecce pa3BeAxn MecTo- 
poxAeHHfl n0A3«MHWX boa* npwypoMenHbro X 
nw/ieeaTWM necK3M. 3aneraioiUMM b HHTepBa- 
ne r/iy6wH 190-200 M f npo6ypwnw neHjpanb- 
Hy»o . CKB3>KMHy. flocne onpo&OBaHwa 6un 
onpeAe/ieH MHTepBan ycTaHosxi* <t>*uibTpa m 
opweHTMpoaoMHwe (J>n/ibTpauMOHHue napa- 
MeTpbi nnacTa. Cvmbtom wMeioiUeroca nacoca. 
pasBMBawmero Aas/ieHtie 6,0 MHa, A"WHa 
TpemwH P33MUB3, nepe3 KOTopwe mo)kho ripo- 

A3BMTb >KWAKOCTb-HOCMTe/!b, HaXOAWTCR B np©- 

Aenax 10-20 m. 

Ha paccTosHMM 15 m ot ckb3)kmhw npo6y- 

pH/tM ABe H86/llOA3Te^bHbie CKBaKMHbl, KOTO- 

pwe oGopyAOBa/in b wHTepeane 190-200 m 

(J)MflbTp3MH C .p33Mep0M OTBepCTHfl, fipeBbJ- 

uiaiou4MM b 5-8 pas cpeAHMa paaMep necxa. 



B ueHTpanbHyio cxB3>xviHy nameTa/iH bo- 
Ay. B HBMa/ibHbtA MOMeHT Hacoc npeco.Ban n 
AaBJieHwe yBenMMwnocb ao 5,6 MRa. Cnycrn 8 
• tvimh Ha6/iK>AaTeiibHbie cxBaacuHbi Hanann 4>oh- 

5 T3HHp0B3Tb H HaH3flOCb <J>0pMWp0B3HI4e K3H3" 

iiob rwAPopa3MbiBa. fXazneHwe noCTeneHMO 
yMeHbina/iocb, a pacxoA HarHeTanuR B03pa- 
cra/i. npoMUBxy xaHanoB npoAonwami a TeMe- 
Hwe 70 muh, nocne sero yAe/ibHua pacxoA 
10 HarH8T3HM« cocTaBM/i 0»8 /i/c na 0.01 Mfla 
penpeccwM na n/iacT, <rro npeBwcuno npoexT- 
hum Ae6wr. BwHeceHHwft W3 xananoB mnaM m 
Menxne nacTMUU necKa BWHOCwnwcb Ha noBep- 
xHOCTb Mepea Ha6/itOA3TeflbHbie cxaa^kwHw 

15 <}>0HT3HMpyi6mWM nOTOXOM. 

BMecte c >KMAxocTbK)-HocviTeneM b cxaa- 
xwHy CTanw HarHeT3Tb rpaBiirt, xoTOpwi^ 33- 
no/iH«n c<t>opMnpoBaHHyio xaeepHy m 
o6pa3oeaHHbie KanaAbi rvtApopa3MWBa. floc/ie 
20 aano/iHeHMfl xaaepHw rpaaneM AaaneHwe na- 
rHeTaHuw pe3ico B03poc/io w 33Ka0Vy npeKpa* 

TM/1M. 

npn 0CB08HMM CXB35KVIHbl nO/iyMlinM A«" 

6mt, H3 8% npeBwui3ioiAwvi npoexTHWM. 
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(DdpMy/iaw3o6peTeHWR 
Cnoco6 o6opyAOBaHMn <})M/ibTpoBO^ ckbb- 
jKMHbi. 3aK/iK>Maiou4nirtC« bo BCxpuTHM npOAyK- 
TMBHoro n/iacra, onpo6oB3HMM CKeaJKHHw, 
30 pa3pa60TKe xaBepnu m 3axaMxe rpaewviHOM 
. CMecw npw no/iHOM nornoiuenviH whaxoctw- 

HOCMTe/lfl, OTHMHaWmM^Cfl TeM, STO, c 

uenbio noewLueHnq axcn/iyaTauwoHHwx napa- 
MeTpoa, Ha paccTORHnw, paBHOM A^MHe rpe- 
.35 muH mApop33MbiBa, ocymecTB/isiiOT 6ypeHue 
BcnoMoraTe/ibHyx pa3rpy30MHwx ckssmchh, 
rMApopa3MUB n/iada nyreM HarneTaHvifl b He- 
ro xMAKOCTw-HOCMTena noA A3B/ieHneM w bw- 
30Ba ee nor/iouxeHMfl» a 3axaHxy rpaaw^HOvi 

40 CMBCli H3MVtHdK)T flOC/ie CHVDKeHMJI ASB/ieHMJl 

rMApopa3Mbtsa ao 3HaMeHWft, o6ecneMWBaK>- 
iamx pacxoA nor/iomenuiB xwAKOCTw-HOCMTe- 
ar, 6o/ibiue npoexTHoro Ae6wTa npn 
3Kcn/iyaTauMM. 
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